INTRODUCTION
The sour cherry is a fruit species of great economic importance in Poland. For many years, 'Łutówka' has been the dominant cultivar in commercial orchards (K l i m e k , 2005) and it is most frequently propagated on seedlings of mahaleb cherry (Prunus mahaleb L.) and sweet cherry (Prunus avium L.) (G rz y b , 2005) . Mahaleb cherry is a rootstock that is commonly used for sour cherry propagation in central and northern Poland, while sweet cherry is used in the south of the country (G r z y b and S i t a r e k , 1998). A wellchosen rootstock affects both the growth and quality of trees (B a r y ł a and K a p ł a n , 2006b), accelerates the time to reach the fruit-bearing , 2005) , are the factors that determine the growth and quality of nursery trees. In the opinion of H o w a r d (1974, 1977) and W o c i ó r et al. (1998) , the quality of maiden trees depends on the budding method. Currently, chip budding is one of the basic methods of nursery propagation of fruit trees. The usefulness of this method in the production of sour cherry trees has been confirmed by C z a r n e c k i (1995) and B a r y ł a (2006) in their research. Good results of bud grafting largely depend on the quality of rootstocks (S a n t o s et al. 2007; C o r d e i r o and S a n t o s , 2007) and the skill of the budder (P o n i e d z i a ł e k et al. 1997). Budding time also has a significant influence (B a r y ł a and K a p ł a n , 2006a). In the climate of central, southern, and western Poland, budding should be started in the last decade of July, whereas in the northern and eastern parts of Poland this should begin in the middle of July (Ś l a s k i and S ę k o w s k i , 1988).
The aim of the present study was to evaluate the effect of four times of budding of mahaleb cherry (Prunus mahaleb L.) seedlings on the quality of maiden trees of sour cherry 'Łutówka'.
MATERIALS AND METHODS
The research was carried out at the Felin Experimental Farm, belonging to the University of Life Sciences in Lublin, in the period [2005] [2006] [2007] [2008] . A field experiment was established on grey-brown podzolic soil, developed from marl-loess deposits and classified as soil class II. Maiden trees of sour cherry (Prunus cerasus L.) 'Łutówka' budded on seedlings of mahaleb cherry (Prunus mahaleb L.) of unknown origin were the subject of the present study. Rootstocks obtained from the "Grzywa" Nursery Farm were planted in a nursery in early spring at a spacing of 90 cm × 25 cm. During the study period, no herbicides were applied and mechanical weed control and hand weeding, if necessary, were used. No irrigation was used in the nursery, fertilization was applied based on soil analysis, while plant protection was carried out in accordance with the current plant protection programme.
The experiment was set up in a randomized block design. It included 4 treatments in 5 replications. The treatments were four budding times: 15 July, 1 August, 15 August, and 1 September, and on these dates grafting was performed using the chip budding method. Plots in which 40 plants were grown were replications. Measurements were made on twenty randomly selected maiden trees per plot.
Before digging up the trees at the beginning of October, trunk diameter at a height of 30 cm from the place of budding and the height of maiden trees from the place of budding to the terminal bud were measured. The degree of branching of maiden trees was estimated by measuring lateral shoots with a length of more than 5 cm and recording their number. The measurements obtained were the basis for the calculation of the total length of sylleptic shoots and shoot length.
The results were statistically analysed using analysis of variance and Tukey's confidence intervals.
The significance of differences was determined at =0.05; p=0.95.
RESULTS
During the study period, there were large variations in weather conditions in particular years ( Table  1 ). The lowest temperatures were recorded at the beginning of 2006. Mean monthly air temperatures in January, February, and March were definitely lower than the long-term averages, while in the other months they were higher. July 2006 was the warmest, but also driest month during the study period, with mean air temperature of 21.9 o C and total rainfall of only 6.8 mm. The highest rainfall was recorded in August -198.3 mm. In the months of February, March, May, August, and November precipitation totals were higher than the long-term mean.
In the period from January to September 2007, mean monthly air temperatures were higher than the long-term average. The highest difference was recorded in January (6.5 o C) and in March (5.3 o C). In the months of February, April, August, October, and December, the amount of precipitation was lower than the long-term mean precipitation.
In the last year of the study, air temperatures were higher than the long-term mean, except for May and September. August, with mean monthly air temperature of 19.8 o C, was the warmest month in 2008. Precipitation varied in particular months. After a wet spring (in March, April, and May total rainfall was higher than the long-term mean), lower rainfall was recorded in the summer months of June, July, and August (below the long-term average for this period). September, October, and December 2008 were characterized by higher precipitation compared to these months over the long-term period. On average during the 3-year study period, no significant differences were found in the diameter of maiden trees depending on budding time ( Table 2) .
The statistical analysis for individual years showed that cherry trees in 2007 and 2008 significantly differed in thickness. In the second year of the study, trees budded on 1 and 15 August had a significantly larger trunk diameter than maiden trees in the other treatments.
Sour cherry trees obtained in 2008 as a result of budding of mahaleb cherry seedlings on 1 September and 1 August were significantly thicker than those that were budded on 15 July.
Significant differences were shown between production cycles. Maiden trees produced in the first year had a significantly larger trunk diameter than trees in the other years, except for cherry trees derived from the budding done on 15 August in the second year of the study and from late budding in the last production cycle. Table 3 The On average, the highest trees were obtained from the budding of mahaleb cherry seedlings performed on the two August dates, while the lowest ones when the rootstocks were budded on 15 July and 1 September, but the differences were insignificant (Table 3) .
The budding times applied significantly affected cherry tree height only in the second and third year of the experiment. In 2007 maiden trees derived from the budding on 15 August were significantly higher than the other ones, while in the last production cycle trees obtained from late budding (1 September) differed significantly from cherry trees budded on 15 July. No significant differences were found between years in the case of the August budding times. Maiden trees obtained from the budding done on 15 July were significantly higher in the first two production cycles, whereas those budded on 1 September were higher in 2006 and 2008.
The statistical analysis of the mean for the study period did not show a significant effect of budding time on branching of cherry trees in the nursery (Table 4). In the first year of the study, maiden cherry trees 'Łutówka' obtained as a result of budding on 1 September had a significantly lower total length and number of lateral shoots than cherry trees budded on 15 August, while in 2007 the values of these traits were also lower compared to trees in the other treatments. Significant differences in shoot length were found only in the last production cycle. Trees budded on 1 August produced significantly longer sylleptic shoots than cherry trees budded onto seedlings in the middle of August.
The degree of branching of cherry trees significantly varied between years. In the first year of the study, maiden trees were characterized by the significantly greatest total length of sylleptic shoots. In the case of budding on 1 August, no significant differences were found. In the last production cycle, cherry trees had a significantly lower number of lateral shoots than in the first year of the study. Maiden trees in 2007 (except for trees budded on 15 August) as well as cherry trees obtained from the budding done on 15 August in the third year and on 1 September in the first production cycle had the significantly shortest sylleptic shoots.
DISCUSSION
The time of grafting depends on climate and microclimate in a given region (Ś l a s k i and S ę -k o w s k i , 1988). Poland is in the zone of temperate transitional climate which is characterized by large variations in weather conditions and precipitation. As a result of that, over a 10-year period there are on average three very dry years and four years in which droughts occur periodically during the growing season (T r e d e r , 2002). In the period 2006-2008, there were great variations in weather conditions, in particular during the growing period of maiden trees.
In the opinion of many nursery growers, the best time for budding is the peak of the summer (end of July -middle of August) during the time of intensive divisions of cambium cells. As reported by H o ł u b ow i c z et al. (1993) , budding of sour cherry should be started from sweet cherry after 22 July, and only later buds are grafted onto mahaleb cherry which maintains the active division of cambium longer.
Four times of budding onto mahaleb cherry rootstocks: two recommended ones -1 and 15 August; 15 July; and untypical late time -1 September, were applied in the experiment in order to compare them. On the basis of the mean obtained for [2006] [2007] [2008] , no significant differences were found in the height of cherry trees in the nursery depending on budding time. It was observed that maiden trees obtained from the budding done in August were higher, thicker, and better branched than sour cherries budded on 1 September and 15 July. According to G r z y b (1999), the use of selective types of rootstock in the production of sour cherry trees substantially improves their quality.
In his study, this author demonstrated that seedlings of mahaleb cherry 'Popiel' clearly improved the qualitative characters of maiden trees of sour cherry 'Łu-tówka' (height, diameter as well as number of shoots in the crown and shoot length), compared to seedlings of mahaleb cherry of unknown origin. Numerous authors have already earlier drawn attention to the need to select Prunus mahaleb L. in order to obtain the basic commercial variety of sour cherry (F u n k , 1969a, 1969b ; C z y n c z y k et al. 1988; G r z y b and G r on e k , 1991).
The quality of nursery trees depended to a greater extent on weather conditions in a given year than on budding time, as is evidenced by the significant differences between years and between production cycles. In 2006 maiden trees had a larger trunk diameter and were better branched than those in the last year of the study. The significantly highest height of sour cherry trees was found in 2007 in the case of budding done on 15 August and in the last production cycle with the time of budding on 1 September. Late budding time (1 September) resulted in poorer branching of maiden trees in the nursery in each year of the study. A similar dependence of the quantitative and qualitative results on weather conditions during the growing period was observed by B a r y ł a in his research (2005, 2006) . C z a r n e c k i (1995) showed that the best time for sour cherry budding onto sweet cherry was the middle of July. In the case of mahaleb cherry, later times are generally recommended. In his study on the time and method of budding on the growth of maiden cherry trees, B a r y ł a (2006) obtained qualitatively better trees on mahaleb cherry than on sweet cherry as a result of budding done on 15 July. The present experiment has demonstrated that, with favourable conditions, budding both on 15 July and 1 September can be used in the production of sour cherry trees. This is evidenced by the good results obtained in the case of budding on 15 July in the first and second year of the study as well as in the case of budding of mahaleb cherry seedlings on 1 September in 2006 and 2008. B a r y ł a (2006) obtained similar results for late budding in the period 1998-2000. This author showed that late budding of both mahaleb cherry and sweet cherry did not change significantly the quality of maiden trees of sour cherry 'Łutówka.
CONCLUSIONS
The mean for the study period shows that budding time did not have a significant effect on the quality of maiden cherry trees in the nursery. However, it was observed that budding of rootstocks in August had a more beneficial effect on the growth and branching of sour cherry trees in the nursery than budding done on 15 July and 1 September.
The quality of maiden cherry trees 'Łutówka' in the nursery primarily depended on weather conditions in a given growing season, which is evidenced by the significant differences between production cycles, high variation in the qualitative results in individual years, and the absence of significant differences in the mean for 2006-2008. 
